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(54) ANTI-FUSE TYPE SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To flatten the surface of a lower layer 
electrode and to reduce the irregularity of a dielectric 
breakdown voltage by forming the electrode of a 
conductive material having an amorphous structure. 
CONSTITUTION: A lower layer electrode BF is formed of 
conductive material having amorphous structure. A 
conductive film for a plurality of lower layer wirings 3 is 
deposited (a lower layer electrode BF is also deposited) 
on an interlayer insulating film 2, and patterned. The 
wirings 3 including the electrode BF is covered together 
with a substrate 1 with an interlayer insulating film 4, and 
connecting holes 5 of an anti-fuse element are opened 
at a plurality of positions. The surface of the electrode 
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BF in the hole 5 is wet treated, a sharp nitride protrusion or a contamination is removed, and an 
amorphous structure is held. An insulating film AF for the anti-fuse is formed to cover the 
electrode BF and the insulator 4. An upper layer wiring 6 is deposited to cover the film AF for 
the anti-fuse, and patterned. A final protective film 9 is deposited to cover the wiring 6 and the 
film 2. 
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(57) 

W^^^*3^1li*±T^ (TF, BF)ffl 



(0> 





< 1 ) ~ (10) ®t,^f"n*Hzsi'r^5fcw<t-^'^'* 

(Dmi^^J^-y iCo. Ni, Cu, Ti, Z 
r, Nb, Mo, Hf, Ta, ib^bmtn^2mj. 

^2mxti}>e>fiii^it'^t. m27m^^\^~y (.s 

i, B, N, C, Ge, As. P, S h ) f> bmtSW& . 

(3) m3^i?JV~y (Y, La) Oi^oMt-^ 
<Y-La) , 

h2mJJdb^bWt'^i:.. Al tt?ffM?n*'(t't' 
Ai t~ms^^n^it-^o 

<7)m4.^i^Ji^-y (.Au, Pt, Pd, As)© 

< 8 ) M 1 Tc^i? Ji/-:?ffi7r*3 &«^:n5}6> 5)St#n 
«2fiiyjb6^e.?i«.it-^i:^ S4^i?";i/-:? (A 
u, Pt, Pd, Ae) oiTrnt-mM^nhit-^ 

« 2W>}Jdbip ^ssft-^t . lg3iE^i7Vl/-j:?®S^ . 

[i»*?i4 3 t^^Bmmo>m'm:mmo>v*>. 
[ii*?i5 3 mimibK Trnw^. ±Ji^©-5-&. 

W. Ta, Nb. MoOimkh^stfl^'y^^MmSl 

iSmm\(Om^^b^A^nrcW, Ta, Nb, Mo© 
1 ^iiyji* 3 tr^: t «?!f#mi: Ti.li*iI31Ei£©7 



fJJ3EJ:9:;*:§t^#)l£'Ut^-^' K*v5)tc«.^: t*!^#SRt'r 
0 0-700 x^o>^,s^-Z'>- 'J ■y-f K-ft? n?2:%©-^- 

^iN^-(^MSSgg. 

CIS*rl8 3 ^S^U tt-r Kl:fcW«.#Jl)b\ T 1 , 
Ta. Nb. Zr, Y. Hf. Al. W, Mo. V, C 
o, Ni, Pd, Pto>\,^r'nib^-V^^Z.i:.^^ft 

KH*il9 3 ^i^'J tt-f K©^S8l*5{i;6?2 0 nmJiJ, 

1lRa*?2. OnmJ.:ATm«.it%it^i:T<&if*iI 
Cif*?I113 ^i'Ut^'C K©^^Z33t^•Tl nm~ 

•rsii*ii7i^©T>5^ t a ~xmmi$m^'^^ 

So 

Klf*?I123 ±Ji^S6v T i ©I§j34tbi»> 4 0 %JiUi 
lEiS©T ^-5^ t a -XSJ^i^^PS^SSigMo 

nf^il63 A 1 , A 1 C u, 

A s © -5 1 nX'ir>4> Z t^W^t filij^IlBlEiji 

©7>5^ t a -xmmi$m^m^So 

Wm^lTi Al-^^\ Si, Cu, Sc. Pd. 
T i , T a, Nb *> 5.iit*n« 1 mXt^'^tsZ t 
8*fr^|»3}trI16l^©7>^t: a -XS^^fSM 

nf*iI183 lilt#^Sr^tJa^'©l4t^*\ T i , 
Zr, Hf, V, Nb, Ta. Mo, Wib^bmSnhl 

1^©7 t a -Xaj^Ni^^BS^go 

tl«*?I193 Sm.*ifeg^3tRi^tt+M*\ T i , 
Zr, Hf. V, Nb. Ta, Mo. Vfib^ i>mtSnh 1 
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So 

Zr, Hf, V, Nb, Ta, Mo, Vtib^bmin^l 

S few lel^WT >^ t a -XSJ^al^^SS^g. 
CIS*iI2I] A 1 ^t-tiffebv T i A 1 3 , Z r A 
13, HfA13, VA13, NbA13, TaA 
13 , MoAl 12, WAl l20:>'O*>(Olfi'Z'&^Zt^ 

CIS*il243 }Ji^;Jjyg6^T i , Ta, Zr, Hf, 
V, Nb, Mo, W, Pti>^^mtn^mo>7iM. |g 

«. 3 1 Srit^t Y«.|f*Tl23l^fl57 t i -XSJ^i 
€.^:i:«j!t^i:-r«.if*rI15, IB, 23^fcCa24f^<D7 



_CII*?l33.3^l?Ji^^Jli)?A?5 0 <>'-2 5 0-nm-m 
^Zt ^m&t -r €.|f *?I32f^©7 t: a 

*?I32 g fctt33|g|!5(D7 >^ t a "XgiiNS^^lslSS 

ro]i:p^b'fe}6? b^^mmiz—mzmm^'tircmtc 
^dmrnoTwrn-Z'^Kf . T>^t:a-xm^i,^iiS6^ 

i)^bUi>ztmm.i:.r^m>mi, ea&wiBm© 

&^Zt ^mikttUM^35sSmf07 t a -XSi 

Klf*rl37 3 TJg^fe €.tf {Z±Ji1lffiii?A 1 Sr-f-tf 
aI'ei:»/t^A^6.&«9. 7>5^t:a-X»?^i*®ft5/ 

t a "xmrni^^mm^^ 

Clf*iIM 3 7>5^ t a -X*?-lZ<SS_hJiiSSfc ti' 

t a -XMfiSiii^Pt^bfc -?-z: 5r tr7-f tf «. tl~7 

S^t^^t^ffiiUb^A 1 Saty^lHto^lS 
6. Z; t t •r«.|i>S?l37iEiE©7 t a - 

XS^3gi^^[51SS^g, 

y, Tiw, mt-^y-^M Taw©i>~t*n*^©^ 
li. afcWlS^i!it-?-05irF©TiJ!it®Sli]Ji6^5. 
*>o|^1lit7>5^t:a-Xm%^gt®FB^Sr 

t ^SIS*TI38|^® 7 t: a -XSMtiag^mHHSg 

immm immi)\ m^imizmt^^yimM 
'zmtTm^i^m±mffmt^^ym^'M^:fmz^m 

btitM?tifcAl'&^g-fS.9. 7>5^ta-X»6 



3 



Cli*il423 TJ§m^\ A 1 ^tcitA 1 -g^c^J^ 

ym. mity'Jziym^\^<itmt^y-^MU. '^rdt 

[000 13 
E00023 

TT^^D^^^Ai^^tgJtfFPGA, PROM^^J^T^ 

tDi>^3>^o 7>^ta-X^C^. f^t^IEEE Electro 
n Device Letter Vol 12 No4 Apr i 1 (199 Dpp 151-153 
(iJgjfl ) . IEEE Electron Device Letter Vol 13 No9 
September Cl992)pp488-490 (S^2) , IEEE lEDM Te 
ch.Dig. (1993)pp31-34 (J^SSS) , IEEE Electron Devi 
ces Vol 41 No5 May ( 1994) pp72 1-725 (5mJ4) tZffiig 

^n^^'^iz. mmiommiz^^^xTrnw^, Ty^ 

-ry^i^x -x^%^m^r^^immsm^^ 

Ty^\:ij.-xmmi$^\B\^^t^^o -eb 
x:$mE^%t^ Tmmm^^rf±mm^^<fi^mmtniz 
BTefec^:6>^^9. \.^'rn^Ty^t:j.-xm=f-o>mm: 
r^<^t>-bTy9'^j^-xmmm§<o\ST, itttzT 

p^hmn(o±izEm^n^±mm% (mzEmtAo^r-^ 



^^^o u-i^^^m<^ib>bTy^tL:i-xmmimmE 
^mzit. TmEmt±mEMti>^yy^\^:i-xm 

m,mzmivx^^^mmi(omm(^^Tt^^) 

±TEm^m^r^Ty^t::L -xm=?'(0±TmMSiz 

t\m^^^w±%mur^ztiz^ox. 7>^t:a- 
xm$m^(o^tm^wsth z t±mtyn^ (zo>yn 

( "7 ^ ?t > K > :6%M^n^o 
C00043 

Cf^fl:6^M5*:U<>:'5i:T^llS3 Vib^X^t^t'^b^ ^iE^O 

umm^^nx\.^^zt^:$:m^^bu^M.vrco m 

W^iZt;tJ^UT^-^jytVX<Dmn%'^^r^T i N:5>1R 

^ ^nmo:>^^iznM^ 7 >^ t a -x^^fe^giz 
M!fjf^zis^^m^wi±>b>mu^n^o osi!?. gst^M 

e>o^c^®dt>T:^^<=fe^o i^s:. zommt^mio 

t^?)0^^^^::;A;#c^?^:*^)^z. ONSta(Dt^e)0^no:;*^^< 
^c^>ailzo^,^TJy»T^z|^^B^T^o B^OTy^ 
tl a -X^tZ l5l^©±^ lOOfflsEPflnT^^^SfJST 
«S(DC3db©S^lZ<J:9. ^^7>^t:a-X^ 
0. IrasTlifc^lffiilU. ^^T>^t:a-X^C^50ms 
m^tSffitlbfct^^o -^©t^©99.9nisco15I 

ONSj5i«:«slZT:6^^=6\ ^^t*^0mscD®5[EP 

Sfe%lffit^©±cDt^e»-:?#i>^:A:^c>fcd6lz. ONffita(^)t^ 

m^m^^mr^EMiz ^^^xEm^oit 5 o# izi? 
^^^o!f#tz. FPGA-ditmmymiz^mr^o ^ 

fc. PROM'??«7^'-^?l5!^?^bilS©t^5)'p^©IfH 

C 0 0 0 5 3 Tl&lZT i N:6^Ti>^. 7> 
^ta-Xm^itzat2/'J=i>, ^tS^U=i>. ^ 

mzv. mmzTy^\:::L-xmmMB(r>mm\::jb^^ 
A 1 Em^rnvr^TmEMo^izit. a 1 mi\^mz 



t 



m^(Dmmizm^'^nM(o^^^§^r^o'z\ sifest^si 

J3il¥t*SiN mo>^^ ^n^rmi3m}^j;T. ^lOnmOT 

-Xft? IZ 4^#iA®±CDSW^^*iKcD^E^?^EraD^ 
fca*. lOVT^^iA^^^7P^tzG^. ^^^iZi^n^^^.^ 

4:^u TJi^^@ss©H[^biz<);*3. mmiz-B^^m 

a®©D3[fb^Z<i:oT. ^fe*KfetIiZM^<^>lZi^;^g^^ 
Era)[f®±W;^^<^tU. S;^10V:6>e)ft^Jv5VOTiZ 

7>^ta-x*?i:L'Tif^iowiiiiiz^^^o niz^ 
iW^®±*5Vi>^e> a.sviz^e^l^tt-^^tzw. :g 
i^'^^S^z 10 vi)> e> 7 vJiilTiz W^di;®=6^^^ o ^ 
o>^izit. W^(omm^^m±^iSi<r^r^mz^ ft& 

- (D\}n^<D§Mh^izX'^ <^<f^y>\ ^^xii^-^Wimuiz - 
^^x^m^ih^nhznib'^&zho vrci)>oX. 
(D\inihiz^ummoftmm\±o'MititT>^ n a 

K0 0 0 73m3lZ. 7>5^t:a-X^iZ53t\TC^. 
-;i^tz<i:^^^^1t^&^^!tb^^?n. Zoyit^^' 

i^^^tr^^izit. m^^^mr^it^-^ 
mmizAi^iimtvxmm^n. siigsiz^t.^-tx 



U:J7 hn^>f ^^b->'3> (EM) itl46^*MtT^o U 

■7y^\i:L -xmmimm°\mMmiz^^^xMmmo> 
m'¥izm^mmm^&Trho 

a -XmHz ^l:3-^±T®&M(^)ffi^^*?iiiZ t^al 

ill t^S^I^^ t: a -X^i^^^^^SSS^^ 
C*#^'h^<T^^:i:iZc):9. $fe^T<^7>5^t:a- 
^c^iM*®±0^5TiZ>ttJEUT. #iA^^T 

H'tt^SaST^o mKllZm?cU?S:T>5^Ha-X*? 

^ mz<\, ^'flfl'tt^Dl^07 >^ 11 a -Xl!4i 

C00093 

IZ. :$:f^mOTc^Ml'-lg7of^^'t?^^n^o ^ 
t!iiOT>^t:a-XSi4^^$^[nlS^^^^^«.o 

( 1 ) (10) tDt^^*n^^>tZ^T^^fcCa'^t'D^^^^ 

Cl)mi?E^^';l/-::^^<Co, Ni, Cu, Ti, Z 
r, Nb, Mo, Hf, Ta, W) 6>iSt^n^ 2^^ 

(2) miyx^"? >\f-^(r>^m^fcs*tznh^^ hMtn 

^2aab6>e>fe^ft'^i:. m25t^^';l/-3^(S 
i , B, N, C, Ge, As, P, S b ) :6> e^jSt^n^ 

(3) ^3:S*^";b-Tf (Y, L a ) cD^f^Jft^g^ 
(Y-La) o 

( 4 ) ^ 1 ©5c^^ W3 n e>:6> e>iltm 

^2aiyj:i)^e=fe€>'(b't4^3i:. Al i:^flM^n^'(t^ 



5 



(6) mi7i^-?J^-yo7iM'^rcitznbib>bmitn 

-<-7-)-m-4TC^^^-;^-3?-(-A-U7-P-t— Pd— As)-^ — 

(8) mi7iM^j\^-yo^^rcitznb±>bmitn 
^2mxt±>b^<^^it^t. m^9m^^j\^-y <a 

u, Ft, Pd, Ae) OSiMt'Zim^n^it'^ 

(10) mi^^^j^-yo^^-^rcitztib^^^mitn 
K 0 0 1 1 3 is*ii4isfgo^(^w. t^^aW^(Dmm 
zt^mitr^mmi3^(07>^\^:i-xm^ 

:6\ TJi^. ±m'W^o:>^^. W, Ta. Nb, Mo 
A?n?cW, Ta, Nb, M o CD 1 atU:^ s tf^l t ^ 

^zt^ms^tr^yzy^t:jL-xmmi$^\Bi^ 
^i£D;3iSitSlZ 4 0 0-70 0 t;©>sj^ia^^>' 'J ti- 

^00 1 33lf*il8l^0^cD«. ^S/Ut^-^Ki: 
^i^€>^JlA\ Ti, Ta, Nb, Zr, Y, Hf, A 

1 , W, Mo , Vr C o , N-i , P dT P t m^r'n±> - 
^'^^ ^: i: ^^If *iI6 ^ fctt 7|^cD7 >^ 

^©W. ^5/'JtH' KtDJSB^B3K^i;6^2 0nmOT^^«> 
i> ^t^jat T^lf *iI7|^(^) 7 >^ t: a -XSS^ 

[00 143 mJmidEmo>^OU. 'J tt-Y KtD 

RScD+^ljfe^i^l'^'flR aii^ 2 . 0 nmOT^^^^ ^1 

0K0>^iz^^zt^n^tr^m^^7^<DTy 



[0 0 1 5 3 II*TI12IESC0^«^C*. ±Ji1i®^>\ T i 
[00 1 63 li*Tll4lSiScD4:?cDC^ . 3gaSS56\ TUS 

[00 1 73 msl^llSt^a>^(Olt. iS^^^S^K A 

1, Ai-^, Cu, AB(o^^(oifir^'^^zt^n 

i, Cu, Sc, Pd, Ti, Ta, Nbi>>e>ilcm^ 

imxt^3tsz^^^truiimiB9dm(0Ty^ 

[00 1 83 li*xI18iEiS<^>^coCl. im^^=^a 
^g-^tttMii^ Ti. Zr. Hf, V, Nb, Ta, M 

o, ^ib^^miin^m^msmmtr^zt^^t 

T^IS3}trI15 ^ fc W 161^07 >^ t: a -Xm^^ 
^3tf3^'eta-m:6\ Ti, Zr, Hf, V, Nb, T 

a, Mo, wii^ejltm^iats i t^ifm^n^y 

U^^ Km^^:^^5t^i:Tl^lf*rI18iSig©7>-^ 

t a -xmmmmBi^^^^^^. 

[00 193 li3ftrI20l2iEco4:>©W. agiiSScDi/^Ea- 
i?\ AK ^^cWTi, Zr, Hf, V, Nb, Ta, 
Mo , W:6^ eiitf 1 m<y>7jM(0A 1 -ft-o^m^^ 

A 1 it'^WbK TiA13,ZrA13,HfA13, 
VA13 . NbA13 , TaA13 , MoAl 12, WA 

1 izo'y^toimz'^^zt^mi^trhtmmuEm 
o>-Ty^\L:L -x^mv^^m^m.^'^^ . 

[00203 li3jtrI22l5igcD4:)CDW. TJi'S^V I^b% 

^mm^ b <imBmi2 0 nmm^<f>t^^^mm^^ 

«^E?^^t?S>^o IS*ii23lE«!s(D4:)COC^. 



i, Ta, Zr, Hf, V, Nb, Mo, W, Pt*^5. 

Jl25l^®^Wt*. ±Ji1iScDlSI¥A\ 7>?^ta-X 

S.«.^:t?f!t^i:-r€.|f*iI15, 16, 23S*:W24lEi)tir> 
C 0 0 2 2 3 it*iI26l5»:tD4Do:>«. @JiSS)b\ ±M'm 

C 0 0 2 3 3 li*?l28lE^®^®». aSiiSg*\ "FH^ 

J 0 0 2 4 3 lfcftil30lEi!i(O%®tt. mE^J-ttfUl® 

~2 50 nm'^-a.«.^t*!t^fr«.|f^I32IStE®7 
1 0 0 2 6 3 if*?I34|^©%)»W. a^SES4\ TJl^ 

izTmwmrom'mt-' ^^A^nrdm^^-^s 

tf^: t*!tf8StT«.|f*r532SfcW33iE«gcr>7'>5^t: 1 

imm^^^tf3Qizm>Aoo-^\ tm?msmco\}<o 



imiz -zpmimmmoTm'wmMiz^'t^mm 
■srdtmm^^i'^bizmTmw^^'^^^yjmzm 
^u^,iib^bm^mmz-miznM^-^rc.mz^d^mm<o 

t^!fllSt-t--€.|f*i:Il-,-6-^fe«-15i3S£0-7->-^-t:a, 

C 0 0 2 7 3 IM?l:«i5i!s®^05 Ifi&te^tBlibv 

f 0 0 2 8 3 lf*il38f^cD^CD T t a -X^ 

* e-7-ftrs c^ffMxS-^HBStc?^? n?&^® 

37IEi!5£!>7 t: a -Xa!i»a^<*«^5S^-^-«.«. . 
C 0 0 2 9 3 IS*iI39I^©4j03W. lilt^^^r^tf 

5l^A\ &i:5-s>y, Tiw, mt^y-^}\^, Taw 

litffi^Ji!6>e.i5t9. *^0|^-lJgt7>^ta-X 
t «;!t#S*t •r«.|S3jti:I38IEig©7>5^ t a -X 

to 0 30 3 afcme©i^flw. If^i40~4uz^*«5t) 

*a?^:^rniizP«^bTeM?it&Ai-^im*9. t 
y^y^:L~xmmmmityv^ym. mityjzsy 
4i*)-bx w^ti' >-i'-/Hi, ^ n 5. ©iS-g^Jg-^-^ 
±;i'®^\ i!>^«<i:%STJl5?AI-^itb& 

±Jiafei<i>7 ^-5^ t a -x«fiJiSiA.or>^igp-c-»<& z, 

CO 0 3 1 3 l*SJl41i^cr)4jcJ5W. msfLP^iziin^. 

mt^^ymmmi:.7y^k:3.-xmtmi^t(om 
iz. zn^o>im±oiWAm<mmMmmim^ 

lZ%^AoO>X\ TmW^'^. Al 3?S:t*A 1 

in-ms^9n^Tmmfo>7y^tij.~xmttmnta> 



t 



K 0 0 3 2 3 

-^TC^iSt^^^at^V OTcD (1 ) — (10) ^Dt,^Tn>5^ 

(1) Ml^:S'^^"3?<Co, Ni, Cu, Ti, Z 
r. Nb, Mo, Hf, Ta, W) :e>> e>iit^ni> 2ftW. 

(2) ^i:^^*;u-T^o^^fct*^:n6^)^€>®^n 

i, B, N, C, Ge, As, P, S b ) :e>^ e>iMtf 
(Y-La) o 

(4) mi7iM-ffji^-y<^7iM^rcitzn^ib>bmitn 

Ai t.^^M^n^it'^o 

Ai i^^^M^n^it^c 
i7)m^7m^^ji^-y (Au, pt, Pd, as)© 

(10) mi7iM^J\^-y<o^'^rcitznb±^bmitn 

foo33 3 z<D^-vizmS(.^n^yy^^:i-xm^ 
i^i^msm^mzm^xit. Trnwi^osmiz^^rs^ 



ioo3 4i^bizmiomEizibK^xit. w^izmm 

Mmmm^'ox^^'^zt^mLtr^c m^nMo 
a -xm^mmizijmvm^ . mmMom^o - 

Mmmm^^x^^-^y ftmtvx-^<ztiz^-^x. 

t00353 ^ blZt:mniZ^^^Xit. @iiSS=6v "F^ 
±Ji^co^*>. W, Ta, Nb, Mo«^>imiy. 

W, Ta, Nb, moOimXh^st^Zt^'^tr 

w^oEummzi^nrc^m^^^^ <m^iz^A^ 

EMitmzi^nfcSHoM (W, Ta, Nb, Mo)cDl?i 

:6>#5n^$s*. m^^mzEMmmmr>y). t> 

^vJv3r<:6>'C)^U3<tNW, WS ix , WNx 

i3 4oo~7oo*co)a^iii^^>''jtn' K-ft^nifc^:; 

Ti, Ta, Nb, 2r, Y. Hf, AI, 
W, Mo, V, Co, Ni, Pd, Pti^tN'rm^-??^ 

C00373z:m3<*;»i?. T]g1i@l34^T^^>''J 
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ib^^l^U-^^ K+'CDS i Jc^^-fSgSSo^ (T i , 

Nb. Zr, Y, Hf, Al, W, Mo. V, Co, N 
i, Pd, P tOOTrw)^lZ4:)^UTj3i*9SZ'Oo 

izT i <Dmmik^^mmmzt^^(o^^izm.^m 
^t4:?HuieufcTa-pttz^yit'^^^m^^^o m 

tDf^StZ:feC^Ttt^ 6>IZ. ±Ji®S^. T i O^MIW 

6izi;^^o 

too 40 3 ^t'Tm2cDl^^tZl3(,^TCa. agiiSS^\ 

e> =£f ^ a: t 7 >^ t: a - 
ES^S^^^^o Z<0\mL^;MB.^t. A 1 , A 1 'g^, 
Cu, AsiD^*^(DlfS'^^3>^3i:5b^?^b<. IgAl 



-e^V Si, Cu, Sc, Pd, Ti, Ta, Nbi)> 

e)iicln^l^i^Lh^Btf^:^:::6^^6^z5fBUt,^o 

r, Hf, V, Nb, Ta, Mo, '^±'^^m^<0±m't 

^ biz^<^^mt.vxmmt^ znb-g^^± 

t^Ti, Zr, Hf, V, Nb, Ta, Mo, W:e>^eii 

3cDAHt^t^. TiA13,ZrA13,HfAl 
3 , VA13 , NbA13 , T a A 1 3 , Mo A 1 12, 
WAl 12(^>'5*>CDl^^^^^^^:i:;6>t^o•^'55f^Ul^o 

[00413 T>^ t a -;?S!*ai^$^[£lgSlg^^3 

<m±izimiei<j>mL^^ ( a i ^) ^^t^-ettt^ 

iiTlzEMitffizfgn:fcim^^^sty@'^ttt^ 

t t4:?lZ EMiSttt4:)fq]-hT^o 
[0 0 423aiiiS&36^?fM2^ni>5@B«. 7>^t:a- 

aol^a ( EMIZ <J: ^ ) * ±Jg^<^fS^^^^ 
A 1 (it^. eeOU SS*n2.83xtQ * cm) :6>S®T^^*i?. 

^:nJ.J^^lZ'^i^it^.wl^^,^5b^Cu (^^aosot:) , As 

(^^m5 T:) M^ffl^*^. ^tcAl, Cu, AsJil 
31-tz4:)^:n^i:|5lg^^-^nJ2ATco^§.©^c^ (f^OxLt^ 
N i S i (lt.^.^lOOOt;) ) )b^1^ffl^^#^t5:6\ 
feg^Slt^^i^cD^t^ (mt^A 1 -T i ) 4^11 

[0 0 433TJg^ (S:fcC^^CDm±Ji) ffloim^, 
^iibTW. Ti, Zr, Hf, V, Nb, Ta, M 

^^^EMitttiZfgn^T i , Zr, Nb, Ta, Mo, 

W)b><*:«?5fsu<. ^fc:M^^^mMmzi>>xxznb 

omm'^fcU^^'J^^ K (T i S i^^;6>S4:)^£<^ 
(^>JiS^^J^cfm^tzffioizc^. iTFoTlfei: bTSM 

z^'^itm^nzm^xmstomm^K^x^. mi ^ 

fct^^2c^>fS^i:|5imz. TJi'gS^bv I^b^bS^^L- 
< t^^SB^B'©l2 0 nmOTo^SB^B^^f ^:6^1Z 

[0 0 443m3^Df^5^Z^t^^t^^e>iZ. 
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a, Zr, Hf, V, Nb. Mo, W, PtA^e>iS«n 

i:<fc9. im^^^Mm>^msmiwniz7.A-7JzmA^ 

EMiiStftl3f^n:fc4^iDtTl>^^i)>^^#i>o ^f^s alii 
C 0 0 4 8 ] ^tDSS^OTtZji-^^o I^B^aMH/'U =i > 



( a -Si tBgfS^^ ) JJi^7>^fc: a -Xm^it t- 

XSi^^^^SS^^olWWItz is^vy^zoy^^tm 
^^ZPJ^^^^n:)t^^^C^^^.^/cd?). :6^i)^^l>^ 

)Ito*^^iz5iJSbT4:j7.-i' V 5^7r•7^fia:6^^fi^: 

>^ t a -X^?:6^tgtg^ nT(, >'^c^t:^ nt^7 >^ t a - 

^iESw. z:n^PjiiliT^fcct»izl§ftV'-s»^^J^^<f 
4^FB^^.'ft'^ti. sjA^iz'Ujsfi^inajizissf n 

^^^^o ^:m^. 4fM®±ErmDi::[5l^lzTJg^^^fT 
^DiSSJj^'fStT^ ^ t tZ *9 IteR? c 5ntAm<^)1 

C 0 0 5 0 3 --^5. ±ia^iiS§ffMcD^oSiAliSWs 

iz^v)Ty^\ij.-x^<mm^\k^^'^o^':>'m^^ 

- rniZ||ri^l£*^>^nfc^^'-^(^^Sfii^^ 

miz^aib>bmcinmzimr^x-( v^^y^m.^ 

iz. Btfli?ijg^;^cW^nJiJLbcc)®Jt^>5£^;rtlZc*;'i^ 
^.^o^'?Sf8atz§^^,^^iiiSS^:Tl>^:^:t^^^^^o 2[Elg 

too 5 1 3 lfcM3cDf^Bz^i.^TC*. t^^E^M^m^^ 

xm^$mmmzii^i'y^mm^m^vf<iTm'wm. 



Oj8gIi:iD5fii^^50'--25Qnm ilblTcSSt^. ^Tm^O 

x:e^WS i X t A 1 (D^i^5c^)ffitT^>igfiat'^e: 
i^SiSI^lgJjD^ti^c WS ix m^lt 

m\r^zt^mmzms.^^izit. ws ix f?>igff:^5o 

mizmm^^r^mrc^^mmoTW^^^^^. 

m^o^mmz^y). -7i^^>^:L-xmmmmifmizT 
imTm'mmMiz^Mmzmm nxK ^fcJt^s 
mm^ fcitm^ ^^^m^^^^mmmmiz^^ 

t <^m^mzmx±>^—wzmw^&m^Mt^ 

too 533 mi'-m^Of^^tZ^UT. 7> 

^iz. ±mwi^^mz^^miz^n^m^\^x^^ 

amm^ (LOCOS) ±lZSe^bt4:?<^:C^c 
[0 0 54 3 ^#2:. S2,. m3^DfS^tZ^C^^. "F/l'S 



^<j:<. ^r<i^(j>mwmm^xfmm^nizmi^xit^ 

m-mm^imtuhmm^ (locos ) ±xzy 
u=i>j5i^ffMu. ^<j>±iz^m^^'i^"zi^'j'^^ 

coo 5 53 oriz. msoi^jt^. Micof^^izm^ 

TTS'S^^^?)i::fiz±jg'e^^A 1 ^^ts«'ettt*|Jsfi)> 

<S>3i:^!t#lKi:T^&o ^:^:iz. |^b^bS^^':6^'^A l ^ 

Co, Ni, Cu, Ti, Zr, Nb, Mo, Hf. T 
a, W, Y, LeiO)^^o>imLt(0^(Znbm^ 

C^) i:A 1 , Al -S i , Al -Cu-S i ^D^.^T*nA^ 
^:0'ft^^fflCN<&0:6^?^b<. ^niZcJcoTagaSS 
ib\ Al ^i^^Ui^^oCo, Ni. Cu, Ti, Z 
r, Nb, Mo, Hf, Ta, W, Y, L a 1 

miiih^B-tr^cDt^c^^o TMW^m^^^tr^zt 

lZ*$C^TTJ§1@tZ4jA 1 ^#^^/ct4:)OX^4:)C^) 

^\ ^:niZcfc«iJ7>^t:a-x^cr>ONStn:^SJgiz 

t a -XmiMiii t VmiZ A 1 t CD^14)6^||C ^ ( 4 
0 Ot;iy.T^'WA i t^U^fet^) StS^'J zi>li^J$ 

t UT^^t^'U =1 >(Dj3!a^^zir^jfE;:^:)iz <fc *9 . 
z ntTimm^^<^r u □ — ttoi^t ^ a i < t-g^^ 

coo 5 63 ^fcm^omm. 7y^t.:L-xm^z 

xm-^-nrnzE^vrc^^-rmmmiomm^ b±m 

W^^^tf7'y^\i:L-xm^&mn^?»^vrcay^^Z 
^\f7itr^ \^'rMf&m'r^mmiznM^nrcA:)(D'Z'3r> 
o _T ^_ lim^^^ 3:t^®S_t -?-©iEhto A l.^^tr 
S^i:<^>^S^^e>^^^;ri:^!tfi»i:T<&o Zom 
ia^^&a^mii36\ ^t^^'^, T i W, 

mmtTy^\iD. -xmitmmt (om^m^rc±Mm^ 
o>sm-t^^o nm\>xtx^$>^ztmj^\^^'^o zmz^ 

xs^t^mi^mizmj^t^ztitt>'Z'%^c ^^a'^t 

>, TiW, mt'Py-i'M TaW) i:7>^ti-X 
m^ii: fDFB%il^*^±Jg^tDJ5gIi:^ 5 0 nmJiJLh 
tVfcmt. Z(om¥ib^5 0nm7^mctU—^m^^ 
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too 573 o^i:. msffimm. TJi@^s*\ ft± 

Jit?*. Y) , ±s*is*»\ < a -hwm^h 1 -g^i 
7 t a -x^jfe^iiii: om^m omrf5\^ ) < 

4*Sfctt.. T i ^t2/iJ=i>li, ©bS'Uzi^lig 
fcti^t^' > 5- ^^flii: ©=f=ttHi7t;R)55iZ J: ^ 7 >^ 
i-XMgSt!li©iliI?j«£*-*I»±'^-#i>, 3©^. 7 
>^hi a -XMfiS«iiW-hT^®i:-rA 1 •t^ilzS'T 

IZ . M 5 tDf^fl-tSi-^fc -5 tC JiT^S® A 1 AmSK 

coo 583 afc^erof^^^zfeir^tw. mmMziSL 

Al-t^2rmii-C'fflC'>t^:><i:t%!b\ A 1 -g^^© 

Tiz 1 m\>xt.ai^m^m)fc.^mii-t^a>m^m 

rfJi^iSSlZ-^^Al-g^itbTB. Co, Ni. T 
i, Zr, Nb, Mo, Hf, Ta. W® "5 *. © 1 ttJil. 
±«D5E*i:Al, Al-Si, Al-Cu-SiO^-T 

coo 593 -^CIZ. m7<omm. Tim®6\ Al 

s&t* A 1 ^oMmm^'im.-sn^'Ymmiff>Tzy^ 

A 1 feb < «A 1 -g^^ 5.%e<9 V A^-OSulET^K 

7?t i';u©^^li«^>bTSt5t'^fitft:M^?n 

=tf*5Al'g^t.bT«. M3, M5g?cBE 



Tliiffi.1lSAiJ7>{:>;UiEi:-C-^C<gtS2;l6St-<b 

tii^mMzmm^-^ s*^ e. . 7 >t 5- ^i/ithiz 

ig^bJtA,y*J#©AJ-OiElqrttlZ<J:-«.iI?±B^®^^^ 
•5 ^?©b^=Jf ,*:ot7>?-ta-XfflSfe^iSia5T 

[00603 
C^5iJ3 

IZ mt^\)ff>X':^^ . iifigf^lj 1 IZ-f*^ 7 t a -XS 

fet,^t. 1 tt*s-f$®^ (SIS) , sttsraifc^isi, 3 

BTSSSS (MlJiSSS) , BFBT^^S, AUMWi 
Sfe^i, 5«ffi^^L 6«±Jii2fe8 (M2Jiiai) . 6 
AB±giMMlii (ST®) , eBW±®@3feim2 

C00613111 (a) lZaT?nSJ:?lZs 7>^t:a 

nS. S|g^^b^tt,''*\ glSl(D±ffilZttFPGA«?£Ca 
PROM^r^-r^-MI SFET (Metal Insulator Se 
miconductor Field Effect Transistor ) ^A^i^^H 

itTmnms±'^^^msi^^\iz m i ^^^^^ra:6^fiffi 
^n^o lli(^>f^im^s TJi'eSBFtt. T]ii^S3«^> 

t00643 7>^tla-Xm^iAF«. TH'^ 
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* (*f$:fi<»ZWW, Ta, Nb, Mo)^b<«^©-ft 

-g^^sw^ EMiS4■^t^:mt^,^i.©1:1#^:5fSb<. •(t-t- 

WNx ) A55?7im€.o 

[00663 :*3g6fef5i|-?-WTJi^B F t VZ^-i>y>' 
tit)b>'M <A^•o^Egb^3<5,^^:^:::6>6^•»«Sl:^"□t 
iz WA 1 - c u'g^iS;•?■n■enffl^,^*:o 

£00673 SgfiSf^Ill IZif ^7>9^t a -XSJ^i^-f** 
XliS®S]SP8lfai?fl!2lZ;afr<, 

t:OTiz;$:f^fl'^g©iSlxli*liiB^-r «. o 
S 1 : T®«®^J35 (B 2 ( a ) #BS ) 

(^ZTJg'^BF'b*^) b. mm^A h'JVt? 

J:b<i:«9 4d;*^#^,^ (Ti/Si = l/1.8 ) ^"^^v ht*?;fflt,\ 
g«>flSlOO "CtbfcXVf^y :?aiZ<}:'9. J!il5200nm © 

izJ;»9|^bfc"o ' ' ' " 

K 0 0 6 8 3 Jj£8^7mw^£i:S=t« <9 ^ □ t 

ToE^mtBBitiB&^TE^m vmmizmmr^:it 
iz * o tTJi^B F on^B^^^m^i'ft^ 
^yy^j"*^ KJSgroj^iiz«x>'f'i-^ao>s*\ CVD 

5 torn, WF6:SiH4=l:4, >5tl300scciti ^^^(O-y^X 
^CVD>ilZ<):9. W«:bi>ft:^Siilfim!itb<fc^'t> 
<W/S1=2/1) |gl?200™ ©I^B^S^®^'^^?^ 



f 0 0 6 9 3 ^i^7m«^ii:M=fe«9 . t 

tz <); 1? tTJiiaB F ©If fBS^5;Si»bfco *5 5- 
y^x^ryyu t^-i' KJ!i©j5!aitz w:?^ c v DJffly, 

(b)#B3) 

T;i'^BF?f^4r'F^@^53«;S«51 t\>)£\>mSf\. 

b. * h u V if ^ 3? -f ^xTt. v^y 

^Rlz^*??Lgl.O itm©e>fflm5?TL (dnre-r) . 7 

izF5lp-r«.„ 

K 0 0 7 0 3 : M4©f^^lZ'^€.T*¥±I'ft 

(112 (b) #BS) 

7 t a -X«^ffl©mi?L 5|AllZ ^t:TJ§^B 

FroSElzOx^y hj!^SSr^^^^. |ges©fi!4l^«.€>t'^ 
w:*::^MfiW'iz ^©affiizjgggs nfci^©Mt, mm 

y^^f^t^>Lk.\)iz^ TS1i^BF©-^p?f>Saf:msi 
izPffeb^e*^e.. -^-waBizififciz. ^ail?i~2 

**tl-lZJM?1±fc. ^©'tJX'ii SjyiaW. 7>^=7 
•ffii^b'J^KCNH40H:H202:H20=l:l:5, TOt:) 
b (APM cleaningSl^b) . S^J-Pelffi? fc. i©'5x 
>y hiy!aiZ<};«.P^$^a^W. 5^5'>>'Utl->i' K©J^5 
-lOnin, d'>ifX5^>>'y-b-'C H©^5~20nn-^-» 
:^^fe<t%|g)?40ninjya:©Tli'^BFA'iaS-^-# 

fco HfcJ:IM5"Jtbt'i7x.i. hjy!S*^T^>^^^^^©^* 
fSbfc. 

C007l3^Cfcv :$gl6a#Z*5t^^W. Ox-yhSi!^ 
lzf^xTOT©iy!^y4^©^fi«)'5r =:*);UK^-<X.y9^ 
>^7i!fla ( K^-fjin^) 5r4^bT4j. ai4'll1f©TS 

^saffiA^^i5>n.s.^:t*^S6^^^lt:c^^.<, K^-i'jinaiz 
too 723 jy^^X^^m^^n'^: 

ClF3:Ar=l:9 , 500 ~2000 seem, lOOtorr, 3(rC, 1^ 
5&W F2:He=3:97, 1000 seem, l.Otorr, 200 "CS 

ih 

^5Xv'i!J!«^©J^: 

BC13:Ar=4:l , 100 seem, 0. Itorr, 200 t:i,35^(13.56 
MHz) 

S&« CF4:02=8:2 , 100 seem, 0. Itorr, 30 "C,2 
5^(13.56MH2) 

^:©Kv'1'J^s^zfflt^«.T7'yS^^r:^tb•r«. 

±©f5ll©l«*^NF3, C2F6, CH2F2, CH3F, SF6 ^MSffl^^-^ 
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K0 0 733 mJlSOx^y ^^^^Xfl^'^^^ltr< 
T200 t;OTcD$fiJg-?lT'5 ^"^IZV^ TMWi^BF(Dt^ 

S4x?i : Ty^^^-xmmmm 02 ( c ) # 

BS) 

mm (sis^t-*) ©±13^^;^^. tmim^s^x 

EO 0 743 :$|g6£f5'mi:. S i H4 , NHS , N2 ^ 

^±^U 7>5^t:a-Xm%iiSAFtZ#tufc 
^4:SiH4 1700sccm, NH3 BOOsccm, N2 SOOsccm, E:b 
0.35torr, mWOmS. 350*C,1?S>^ 50kHz, l^JlJSfcb 
0.98kW ) o mityU^ymo>fim(^if^mitb -20n 

X»MBiAFi:bTt^. gfb5/'J=i>JJicDffitZ. 

yvziym, mt^y^jm^mm^^^. ib'^-^znbs 

C0 0 7 53m5Xg:±Ji'©®gj3JC(il2 <d)# 
BS) 

6 A ( 7 >^ t a -Xffl^fe^iA F±^t^±Jg^T F 

) ^mL^^mt'^^ym^mB^7.)'^v^m 
iz ^y)mm oJ5gl¥'^'±^b. ll^S^^±Jlia-^2Ji 

6 B^^T«) A 1 'g^i^T.-'f ^aiZ *9800nm O 

SW=feT i t b. gieijg 100*C, >g^:?jr:7.J:b Ar/N2= 
7. J±:^I 4torr, l^jlJjS 13.65MHz, l^JlJ^iiJ^J 400W 

i:b. T i o^m^m%o>m\:9-^ym^nf<i^ z^ayi: 

i ©fJi3£hb<DllSglZ ^b. I^t: <J: <9 *i*:^c:Sf ^ > 

TS^^'^>c^'e» t'JJi'^tz ^ T^j^oig^b^ 
'fl^aiMKfea^b<5;*i?::*:#<t'm^. 7>5^ta-x^ 

^iDONS}5L=&? blZ^^^%^Z^lZ-0\,\Xi-miZ%t 

nrc±\ ±mm^m{i:^'^ym(J:>^iz^omRiT 

i ttEmi^^%}>Xt) IZ itm 3:6> 6 Ar/N2 >5tmii:^ 

^ v '^^\'^^K^m\j^'^y^±MW^t \^rc^o\mM\^ 

E 0 076 3 ^<^^. ±mEmS(0^iZit^ J^\±P.^f 

■^m^v<it7.jfv ^mzf<::^xcvDm^m^'^^z 
t vxm^'\txj^v -^mz^hmt^-^ymizft^xx 



^^yyu^^ m^m^izit. miJM<DTm'wm 

f^o^t mmz ^-fv h^ia:fm^%mttmt^ 
„E 0_Q_7,7Jm6Xg„: (Bl_{ a-)-#M 

wmz±mEMe^^xrmm&m^2^^o xm^m 
yf^-yo>imi:y'jz2ym^y^x-^cvDiz<^^m 

l^bfCc 

[0 0 7831140^. TMW^^^-^yyU^^ K^:b 

fc#t|^g^zol^T. iMW^^mmr^mt^^ym 

^(OT i cofJj?Etbi:ONg*fi4:«^llf^^S^To 114 
(a) itONmfiO>id^T i ^Ij3£tb50%, 65%<;>%cD 
X^irnVX-^v}^ T i ffl^bB5%cD4:>(DcDit^ 36^0 Nig 

< b ) C^ONffitn;cD^ittfii:T i ttSfS^tto>m^'t7j^\y 

. o NSfeit^T i ftmttco^WrZ onTisy^b. 

^ l:^filffl6*:S^b^^Sx^55%M]e=^telZ ^c^5i!y.^^t % 
^MZ ^ ^: i:;6^^:>i?>^ o ^^^fe^l c^fflfoJt^TJS^ 

E0 0 793®5C^. T@^^:S'>^':^^>VUt^-Y 
Ktb^^ctt|5^^gtZOI,^T. #y5!^g<^TJi'seBF 

(TJSiSS3) o>mmm)(^mmm%tvxmvrc-ir^ 
Bmz%^o:jLv h^iz^^Tmm^^o>m^'^m\i^^ 

C00803I16K. Jil£#t|^gtZ:feC^T. Ox^y h 
iMWBtOJiv hiim^<^Vo>^niZtmi^Xi;ib-:>'^ib> 

m^mi^rc^mm^iz ^ o xit^om'mspmo 
vmsxiik^nrcm^itT^W^^'^-^ yyu v--^ k^: 

bfc#t|^^lz fee ^T o :fco 

C 0 0 8 1 3 I17«. TJi^B F^. WfegjSitbb^^t^ 
filra&^fi/3itb (WS i2 iZ^t:^^&S^3%) <J: *9 ^ 

f^xnMVfci^^m: (A : 
B :W^%) tZfet^^TJi^BFOWB*fii: 

iZit^TJi'SlB F ^imMMt bT^To :^co Mmib> b . 
aSSSSCWtZfett^W^fiG^. T®'^BFi>>e>±g 
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t;^-C K (T i S i X ) tVr<ii^^^mz%^^-^Ao^ 

^^^^o 119 (a) C^ONia?icO^^*Wfi^t35%, 

09 (b) ttONig&it^>V*^ii:WfS^bi:oK<^^5T 
^9 . o N^MtmMiko^WiUiz^nxmp'i^. 

i\::;^mkmitt^m^^m%im^mz^om^^^^^ 

TM'm^^.-mmm izmfm^^BrnmizUxx^^'iB 
mmtvf^^izi^\.^xAD. T>^t,:L-xmmmm 

lf*?l9-iuz*5ST^i!j^iSIli3Kst)nc^. t 
>^t: a -xm=foytt$m^mwb^\^±r^zt^m 

ei3^c^Tj3a^7ifei3.%^B%ibja^:ui(D 7oot:- 900 

^00 8 53[gllOt^. TJg^cD^^B^B5KiSt7>^t:a 



<b) ttb-o^y tcomi^^Tjkr ^^^yx'^^o [111 
(a) iz^nt^. Tmw^oU^BW&^X^^'^ (100 n 
m) i^^zmMi5ffitItzM^^^%<^^*©IIli^^^:^.^ 
±\ w^'^^^m^ mmtrnMit-t^iz^nx. zcorn^ 

|[0 0 86 31111«s TMW^<0^fUm^^R^R^t 

Ty^^^-xm^&m^mmmimzm^m^ ( ( a ) 

(b) i:i^>IK*^5vT^^7'm€>o 
( a ) iz ci:nc^. TS^gSSScD4=>'L4S¥±^l? R 

aib'^X^K^ (3.0 nm) ^iZCm^liZ^^^^^ 
<^^<DI|ii't)jK^.^:6\ 4^^DSS¥±^*l?Ra:«>^.0 nm. 1. 
0 nmi:^J^$<J^^tZonT. ^IcD^^^SSRUi^^tOitH 
%>?*<Jte^o (b) tZJ:ni;^. m^CDitb^^ 

(iii^^m^mi^ R ai^.O nm^JS^^ t^^MlZX^ < 

[00873I112«. TmW^m<0^'^-(Xiln 

m<^^mmmizm.^m€H ( ( a > i^m, ( b ) e>o 

^) tOg|f$^^Ti5^^:?'t?^<l.o HSI (a) lZ<J:n 

SMi5Bl^©zM^#^fe5^<^^^c^>llll4:>J£:c^iJ\ smm^^ 

1.7 1.8 TTtWi-ftT^lZonT. ^IcD^^^^ 
bi^*tD[tii^?*<'£e^c (b) lZ<i:nc^. m€H 

ioosBimi^-mmzw:\^r<i\m\it^ ^yi^T.^ry 

^:b^&J^tz4:)^ie»n^^:i:^5SSUTt,^€>o Z(of^^ 

^^^mPM^. lf*il9-iuziEiEbfcgiifiiSHiz[Jgffi 

(§g6®$iJ3)^:^mSl-E3©fS^lZ'fi'9. tSti 
Savil SFETPB^^54SlT^^?4iSI»: (LOCOS : 
LOCa 1 Ox i dat i on Of Si 1 i con ) ±IZ ?Jf 'J KJi (T 
m:y v =3 >J5iV ±Ji : ^s/'J +^'^ Klii: bfcli^ 
J5i) :6^e»^c^<&mt^^-hmfflA^5^^ISl:^s l^?tf 

[0 0 893 maw. |gtef^iJ3tZ<*^T>^tla-XSJ 

m\2lZibK\X. 5A«7>5^tla-X^fflmi?L 10 
it^mOJL}\^, mtnmOJ^M \2itM=fifm^. 13 W 
^-V^^^UXh^y-^^tlE, 14t^^r- hIMISg, 15C^^-h 
ISA^^f-K-^^lig (STJi) , ISBt^^r^- 
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V'Jn^lli (llil¥l50nra li)g> . -tf- h^^2Jil5B 
ffll3»i'>^77.5^>5'UtH-r Kli <lil¥200nm US) % 

600 t;, J±:ti0.3 torrtU =3>J8ii:P 

S7.0 xl015atoins/cm2,x;^;b^-30keV 0>C>t>*7t> 
jA^j^JS) o 'fe*5^:|ifi6f5imse«Rl*»paJ'5xJH0, n 

p^tr-^^n. pSJ■5x;no«4afc^^^.^5/>^'";^ox 

Sll'^-«>* 700-850 "C-^It-?. 

(4)itiS<$*?^t|!<lZ V -7. ♦ K b-l- >«U?E ( P S"? X 
;H0P*]T»nSi*j$f$?ilsEl7, nSj-^xjuip^-^-Wpa! 

^Z-iUlZ^Y). KU"l'>slJDj*LDD (Lightl 

y Doped Drain ) ^tTSo 
K 0 0 9 1 3 M2xe : 7:^9^t: a -X*?-fflg«i^Lft^ 
^Cill3 (b)#M) 

'if- K^i5*^$fglKi w^si;:JiPB^4Stli2%ffM 
U I^FB^fiSI8i2roT>^ta-XS?fl$fi!4fiB?a37 

7>^tL D. ~xm^mmmi5A!ssvizmih?-^rcf-' 

£ 0 0 9 2 3 msxe : ^4CDf^^lZ#«>m¥±§^t 
(013 (b) 



m4Xfi : T>5^tl a -Xm^gffM (1113 ( c ) # 
Sr) 

7'>9^tla-XM6StliAFSf?I'5Jg-f\ MlMSmiZ 

:$3issf5im*^ i^^itb-r, Ti>^bmt^ ^ym 

^7. 1 UTT t a -XMfeliSiA F 5- -X > 
eitD.'f^-X^iT^Tft^.-^-T^^^tli-X^ 

g^i-^l^v ±Jl^@TF*4s-r. 
E0 0 94 3^exg:tt-ht*' (1113 (e)#SP.) 

saw I S F ETPe^^^-r <&*?^iSt»:±t3 t^-l" K 
7 t a -Xa!4^-»^[2lS8^SOSiiilXS*B,1^ 

£0 0 9 5311140*. mMmizi^^Ty^tL:i.-xm 

M 1 xe : TJi^®fM (1114 ( a ) #BS ) 

mmsizmM'rc-yfMX'^smM i s FET«;?Kjtb«: 
^^-■®;a^sEc v dmz * «9 jg^feftiizo* loo" -200 - 

nra©iiiI?t-t^U. i^PBm^gZ6«;^b^*?^5Si^ 
12±lZB2lS25*JgJge (ii®*S,klCfvf^'-x>^7) -T*. 
tm^U'l^. Z(r)EM2.5mo>BtVZT i - S i - N 

m\ Ar-N2 >I'g~:?]7.|lliim4=-^-E;bl.0 xl0-3torr, 
1;b0.5l<W t-r«.^4T'^-o»;K52:-tt7.K<y*>^lz<}:<9. 
^Jj3EhbTi:Si:N=l:2:3 -T-I^B^BiSSigro^d® (^g)¥40Gnin 

*^#e)n.«.„ ^looT i - s i -N*Jiiii;s. 800 

KtIjllZft^T20niiiJil>T©»Ei^^B^BmSt bt^<J: 
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[00963 mzJM : T>5^ t a -pm^^WiBm 
fiE(Sl4(b)#BS) 

-S i -N^) 5b\ TS^BF^t^-r. 
E 0 0 9 7 3 *5:$5ififef5!R: *Jt, ^T OT<DM3X?i 

Igsxe : M4©|^5lZ'(i€.TlW±I'ft (HM ( b ) # 
BS) 

M4Xg : T>5^t a -Xm^ift^ (014 ( c ) # 
BP.) 

M5XS : ±Jg'©lft^fiE (1114 ( d ) #BS) 
m^Tm : ttiWf (1114(e) #BP,) 

(is6®5fl 5 ) i$^mm 1 ~M3 cD§^^iz««9 . m 1 

9- n 1 -;CS!4agf$S^IllgSSg©^iix?i2f^T 

[0 0 983I115W. li6Sf?iJ5lZ^S7^'5^t:i-XS! 
4ag«S^SS*g©SKixllS©agP8iTffll'^-»«. c 
(1151CB<,'>T. 3A«TJiiS.tElJ§ (STP) . 3B 
«TBiS.^2g, 3CWT^@SSM3^, 3DWTS 

Ml x?i : Tlg^©®^^ (1115 ( a ) #§8) 
liPB^6StBi2±roM 1 iSSIii3TJiS^l3ffltDmiiKS; 

ifT*. :$5i6S(5m*. TSi^SMlM3A'-TJii^ 
M4Ji3D*-?-n-=fnA'JT?li'^l'fflsft^r&> (T i 
N) li (Bil¥lOO nmSlg) , i&f^tbtOA 1 - C 
u-g^^i (JiHEBOO nmg^) , TQi'T^-'f'^ i'P^Jhffl^ 

<t9^^?>si(i5ii¥3oo nm^) , mMmjtm^>-i^7.^ 

>>''JtH' K (WS 1 X ) Ji (lilflOOnm tbt 
WS- i X iia:; SIKUg-100 -"Gt b< fl^ljW:Si 

*>4lZ«)c^?±^'r 

1 0 0 9 9 3 J.:J,T©M2X?|~m6XgW. >iE 

m2xfi : T^'T^ti-X^fflm^iitM (S15 
(b) #M) 

M3Xg : m4a>§^^lZ^*?>TlfeT±&^t (1115 ( b ) # 
BS) 

ig4xfi : Ty^t. X -xm^hmmM 015 ( c ) # 



Bp.) 

m5JM : ±mwmm (Hib ( d) #bs) 

>±lB:±Ji^TF (±^i^SgTJg6A) amt^^ 
-lO-l 0-0-3-M6XS :--tt^^-<ill5.-(.e-)-#BP.) 

(lesajiie) *3ifiSf5itt*±t:u-t:M2©fS^iz^^«.^o!> 
-^■«.«.o M2(Dl^^i;*5c^-r. TJg'^BFS. 

^^BFtL/Tyi^>iJ>y9-(D5^*>2x'>'tH' KJiSr 

I!? , ibSasub^'J^^; < *>-5^b.iz < t t}6> e.w 1 1 4d 

E 0 1 0 1 3 =fe*j, t^>m%^tm^m.(n'mm 

ffi^W. litefJOl t?Sll, E12^:^b?c'yc!5t|BHj;4f 
;:ne)©ii?f^RL'5«A>5>JiJlTi3-?-©S3gx?i* 

M 1 xfi : TB^l^fM 02 ( a ) #IP,) 

( 1) S I Bi, T i iicD±^ : imhS i i9i CIIUZOO nm 
Sffi) , T i li (Jil¥400 nrofSJg) «r)ll!^^T«.. Zl 

(2) i/'J t^1' K^tSiai : ^iUE^Jliia^ (5 yzm 
gi:Rapid Thermal Annealing ) ^H®^ 
Ifflm*. 5^Ut^■^' K^tqrtl>SSlD<^-10~100 6I.«RJD 

E 0 1 0 2 3 S'U +^-1' K<tiSJg®JSim»^S^t3 

tDKf^lll6lZ5^'r<, |5llllZ3T3^n€.J:-5lZT i/S i 

■^•SSb. 700 X^m^T'i^/am.il^lZ-OtlX^t^ 

-I- KW:&Ji*^SfB^=&MT^.<J: -SIZES'!?. T^l^ 

TEotT i /S 1 *>3S^3;tSf^'-^«, f i (D^-m 
S^B^sffili (^^'^^^B»^^S^'^J•o. )*?SigffDi:?«o-r. 
TJi1SSi5(SHF±I'ftlZt3^iJlZ^»:«.o ^:«OlIfS]Wl^ 
Jl8lZWfc^lZ^U't*5«9. ■!E-©fctt.|»*iI7lZ 

^si'^ts^'j-y-'C K-fiiaig%4oo ~7oo "cizj^bfc. 

[0 1033 (l).(2)a>#ilg-?^7'5t\t>i*^>''J+^ 

\^\\inzm.x7.^'^-j $5* (^wi : g^aszoo 

K (Ti/Si=l ) ) «?fflo€>^:t=b-5-^«.e SfcTJii^? 
tb-t5^*>5/U+^-f K^JiiZ'f^^-r:>>^7:^5^>5/' 



17 



S250 V, E^.^ torr, WF6:SiH4=l:4, 3£i300sccm 

(w/si=2/i ) tD5'>if7.5^>>''jtn' Kjsi amzm 
[0104] ^ko>Tm§msmmj-^^-->-f 

~mex¥itt|i6g5iJ3 1 [H u^-^-siss? n«. a>-Z\ tM. 

E2Xifi : T^^^ta-X^fflMsSlifM (112 
(b)#flS) 

msxa : m4:<DmEizmTimiBit (b ) # 

Bp.) 

m4x?i : 7>9^t i -xme^iftM (112 ( c ) # 

Br) 

m 5X?I : ±Ji^@ft^JS (H 2 ( d ) #BR) 
m6x?|:tt±«r(lill (a)#BP,) 

[0lO63iai7W, TmWi^BFo>^^y'i/'Jt^-( K 

mat (T i /s i ) toN4Si7it®K(i^^'r» ism 

t*>)?*^«.o mew. mA<r>mnizim>oji*j him^ 

®BFl^*5^,^•r«:. ^©ifE (SB) mWi<fi\iWizV^ 
^ri>^,^fi,F2 t^ne«as2-5©mi®3<.^po 
t-Z'Ume (=zpiP0P2) 150 ' -180 ° izuxe* 

[01073 lill3«, ■^X'D 

E©i^^i:©li^*^b«:%)a>^\ liietzSTbfc^^ij^ 

(Ig66f^iil7) :$«fi©»m2©§^fli:««9. T>?^fela 
-XmtSiBiA F cDTlfe t bT«®ft^®5f 5 bl ^' 

i S*^b&#l3. ^|gl0-5~10-10 torr, iBSm 

—800 "Ct^-s/ij+J-f Kftrsiif^-**.. z<r>^-VfS. 



X?it«fToT^<}c<. SfcM2X?|i:M3X*i©FBraT 

(Il6®$'j8) :$:lg6Sf$ilwm2©|^5lZ«9. gffiiffi&P 
lzffMa'_JifciJi:^'&3ji'l@BE-CDS^-i:bfcX>-3. 
t a -XSJ4i^#^lHlS^gro^iixa?;Fj§5^f 

[0 10 83SI21W. ||BSf5i]8l:#«.T>5^ti-XSI 

EIiltZ*J^^T22ttT i Jl, 23tt5^^' Km«. 
«.o fe*5. «Wt|il^|5t*lZWll-?5^??t!tb. IMB^ 

^1 xa : Tim^JJ^ (i'i:iSclifiIiiS) Jf^j^e (1121 
(a)#SR) 

Ii5®5i|3 i; ^ USfi-^\ SUK 1 ±tZ L D D^O^Jg^f 
^?fit|K*Jg^-rSc :*Si6Sf5im*v M I S FET^iE 

[01093 S2X?i : 7>9^t: a -X*^fflgl^Ua 
( DM^LffM (1121(b) #BP.) : M I S F ET«1|E 

*5iimfi^fiitsE*$tfa«ii ©^ffi»zsPB^Miii2* 

lZ7>5l^t:a-X^ffl^M-5A%iaPf ^^Cl 

iz. IS7>^t:a-;C^Jl^S?L5AJKgpiziliii?-e 
J£nS!i»i3i#eIlD!l7*\ TJS'SSB F©^t^fS. 

(2) Tilii^(S21 (c)#BP,) :7>5^ta-X* 
^fflMra?L 5 AJglZpai-r* nSi4ai'»?St?!{17*#4fjg 
PB^fe^g2^ffitZ. ^S-J^IZ <J: T 11122 (Jil?40 
nmaig) «±^f So 

(3) 5^'J+^-Y K^bJJlS (1121 ( d) #88) : liK$iJ6<D 
(.^yzmm : fiiJB50 "CxaOlJ^) -C-S^'J+t-T KftSr 

ZlOis^T^^^ta-X^fflmrafLSAJESKZ 
iJ3i22t-?-©TOniJ4^^$^J8El7roS i 
MKbt^^i-VS/iJ+^-f Kli23 (TS'^BF) 

(4) *RET i (ia21( d) #BS) : 100 "CxlO 
i^ro3l5J?x»/-?>:i7 (selective etching. ) lZ.<fc«!?*S. 
j5£?T 1 ^g*^TSo x>y^>^-®Z«?g^iS^t7|<^ 
7k ( H2S04tH202®>I-^7j<5SS) iib^ 

^@^t7j<^iz«. m^(r>m^iz%^0JLv i-^mt'm 

[01103 3$gg66f$iJoi>M3X?imiZ*>l^t 
Ws >i£tmw. ll6y^J3tlBlbgfll-filfife-??#i>© 

S3XS : ^405§^^lZ-fi€.TlW±Mt (1121 ( d ) # 
Br) 

^"4x?i : 7y^i^:^~xm^mmm (1121 ( e ) # 

BP.) 

M5XS : ±mWMM (021 ( e ) #B3) 
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m (.TJ'^v i'ii't?Ji)¥20nm?|)g=±Jg^T F ) , ' A 1 

i-o-i-i-i-i-mej:m-^i±-Mf-(^m i-( f )-#bp.-) 

S F E T PB^?f$iS|-r i>^?^^m±iz S i Hi t ^ > ^ 

[Oil 23I122W. m^mci^^Ty^ti 

HZZlCSSt^t. 25AWSiJ3i. 25B«Ti]li, 25Ct*^ 

t m \^wmx'iEmm i s f e mr^mmi^ 
i^PB^mag26%:?>ui:^?^5iK$i2±tcs i 

|g25A (CVD;S3feWX^f>y5'>S: <):€.. 181)1200 nm 
?S^, #fB^BM«^SB^B®t''-rnT-^J:CNo ). TiJ!i25B 

<2) 5/'J tH' K-fbSng (1122 ( b ) #M) : sgte^ne© 
Bel : ffiJBSO "CxaoSf) K'ft* 

^f7c ^®t#^Si (ife!25) l3*Jt^tT ili25Bt 
S i|g25A©^Pt*?M5bt^^?>S^UtH' KJi25C 

(TJi^B F ) 

CO 1 1 33 tcfc:|:|gSS5'K*5fc\tW. jy,T©m2x?| 

r) 

M4xe : T>^t a -xm^iBiftM (1122 ( c ) # 

BS) . 

isxe : ±SmSfKll!4 (1122 ( d) #IP.) 
mexS : ft±lt- (1122 C e ) #B5) 

(lafefjijio) :$^mitm2oim^izm . m i s fe 

Xli«rPw^T€.. 

[Oil 43 023tt. Iltel5ljl0l3'f*«.7>5^tla-Xl! 

i|ia$^$«S(H]!?8^g©^jixli^(DggP4lTEIim«>, 
t^'l' KJSi) , 27At3:S i I9g, 27BWT i m'«.So U 



< D^Jgt^ (S123 ( a > #88) : tsmM I S F E 

mm^imt^o I^HISWS iliZVA (JilijeOnmS 

K) t-?-0±(35T i |^7B (Jjil?4)nm?i)g) 

*o S i&^lAUCVDyi.'ircitXJfvi'mrltSSmZ' 

(2) Xd? - - > (1123 ( b ) #BS ) : WMz <Jc ^ buIS 

(3) S^'J tH" K^bSna (1123 ( c ) «SS) : ig^ije© 
Sfll : »i]B50 'Cx30#) •Vi'V tH' Kft* 
^T•5. C:©t§^i8gi:*t^TT iai27BtS i Jg27A 
t:A>SJ!i5bT5^i'>5^'JtH' Kli27 CFJl'^BF) *^ 

to 1 1 53 fe*j:$5ifiS5iJl:*l''TW. Ji;,To[>M2xe 

m2Jim : T>^kL 3. -x$^mwmum (1123 

(d)#SS) 

aElB : T'^^^ta-x^.^gfLSAW. 
12^-^1 o*5#iz^p-r -So 
C 0 1 1 6 3 mSJim : m4a>mElZ%^TitW-mt 
023 <d)#BP.) 

m4Xe : 7>5^ t a -XmmS^J^ (1123 ( e ) # 
Bp.) 

msxii : ±ii«®fM (1123 ( f ) #BS) 
mejim : tt±fr (1123 ( s ) #as) 

C01173ll24(a) -Vlt^ TJl^B F (TSiSS 

j|2^3 B (Mtmi )_t±i'e®T F_(:$m^mt 

±^iSS^l)i6AkSfflbifei\o ) ta>miZ7y^t. 

a-x»gst)iiAF*^/>^£u tmrnmizsiK). mz4 

(b) ^-ta. lES (04^. ^SfSiJ) ©7>5^ta-X*f 
«>7>5^ t a -xm?tliAFA^i5n. TJi^B 
F t±ji^T F tnmizmo^cwib'^m^nmm 

[0 1 183 M3©|^fll3*S(,m*. TB'^B 

F*>«M,^^roaS^t4t^*»e.^««.t^l5Ebfec TJi 
^BF^Ht^felltbTWT i , Zr, Hf, V, 
Nb, Ta, Mo5&WWA^SU<. ff&lZli^S^ 



19 



c 0 1 1 9 3 ±s^T Fm^§^t b-r A 
1 , A 1 c u 3 fc« A s A>o Nmumtoti^^-' 

5>5f«b<. ■5'e>Al'g^J3»c'rWS i , Cu. S 
c, Pd. Ti, Ta3fcC*Nb??;^[}HDtUt-3^% 

-1.0wt%Si'^, a 1 - 0.5wt%Cu'&#, Al- 
0. 15wt%S c-g^, Al -1.0 wt%S i -0.5 ~4.0 wt 
^Cu-g^ Al-1.0 wt%S i-0.3 wt%Pd'g^ 

A 1-0.1 wt%Cu-o.i5tft%T i-g^^^f e.n<&o 

«i&?ffitn:??ig;*:b^f tiffin. i¥mi:5vt%]mt^^ 
A 1 - C ui^li: A 1 -T aCD^ 
SSSt f «. t <j: •!) . Slgi&Sroi^«g*a©it:*Db^-a 
iIt'^^e.^^^,^©•^•*nc^. ffm*. ti, Ta, Nb^ 

K 0 1 2 1 3 li56($i)lllz^<&:^^^§oSSixeScr> 
|b1— ??^Sfftb. IsJBjs^-s&T^.. gl25Sffl«,NTjy,Ti: 
Ml XH : TJi^®^i^5 (11125 ( a ) #H3) 

t UtW. C u , S i CD 1 bt^tyA 

tbtW. :?>i7X5F>5^yt^'Y K (WS ix ) 11*, 
t^;£i:S/E£l,J,:AT©^4^i:<J:'!350~200 nmcolil?-?*^ 
f :i-© i:#ws i X iSW^^B^BSIgJi'bb <vs:m^ — 

(WS 1 X B!a^4) 5mtorr©Ar:*j'::^|||iat?g1S;m 

ig«fSiSrB'fbijE*3ffi©45o "CJiiiTtb. *>-fv ^mz 

WS ix (x =1.0 ~2.5 ) ^M'^fcT.f^-J-^'MZ^V) 
5) W S i X (DfBfi!oW|l6fe»0 1 -CM^fc <*: W 'J >y 5^ 

(x S2) frsro*\ ^iiggcwroEMfifitefiSroii 
C 0 1 2 2 3 JiJlT©m2~M4X^IW. SifiSfJiJl TijR-^ 



S2Xli : t a -XS?-fflm^lifM (IS25 

<b)#BS) 

m3Xg : S4cD§^fliZ#i.T%¥tl^b (1125 (b ) # 
as) 

M4XS : 7>5^t^xl^iffM (1125 ( c ) # 

BR) 

m5xe:±Ji^l^®lM 

( 1) ±Ji'S®gJ34 (1125 ( d ) #BP.) : T>5^ t a -;C 

m^iA F HfiiBbfc A 1 mammmib> e 

4«^±Ji^TFfflJ8i*i^ (JifiZOnm^SS) b, ZYl 
6>fl>7>^t:a-XmMliAF, ±^i^SMljgeA 

w®EMitefiiSo2ia#ii>-'e.$fab<. ■?-oi):^®fiKgi 

(2) ±JgiES!5?^J^!4 (1125 ( e ) : JJimUT F. 

BrBmfiiii4 A>M^*giR 1 ^Miz . ±Jiiaim 1 m 
QAi&^xfm^zmeBizwtu^m>^m.\^. ^ 
iz <i: «9 m.m\ y)r^„ ±smm^ ime Ammmt^^ 

^ >li (lilflOOnroaK) V |5]S2g6 BfflJSttA 1 ^ 

E 0 1 2 3 3 ±JliS8**^ .t -5 3 i: iz 

(-< ) , ( a ) ©5*lfeb'f^i5.n^.c 

i^:> ±mm^mim imt^^-y^) eAoyrmz^ 

±Jgi^SM2J16BffiAl*fT>9^ta-XMg*i 
mPiYmzW^-t^ai-^m^-^'^ . -ft^JSro^Sfc^ 

E0 1243 (□)±JSS^SSl)g (^t^*>^) e 
AW, ^^m. JJgmSTFroAlA'OT^fibjti:^ 
®R;*ja©tSf"]*t«b. ^^A 1 wsSiiSlcw-^oJji; 
S^^lASrftfeRb, *> < b-rl^3iSSCWcD^gffi*i;'(b6^<}: 

v)^mzmjL-^'%^<. t^mz'it^ biz. ^y^^ 

SfS. ia26«. |@M5IJlUZ-f^i&T>^ta-;^m^-© 
^SPKlTEllt?»«.o |Blll^Zm^t7WM (jK-V K) "^'35. 
'Ef^S, Bu?glli:|5l— gpt^izwll— Tf^^r-f'J-b, %m 

E 0 1 2 5 3 1I26{Z W. 7 t a -Xm^fe^tSlA F ® 

t3 , mm5©P^imid33<);llf|gy)fi*)F5,^P?lTd (= 

d-2ti ) %t^AbT^r^«.o ffiIl5^lf3b^^^^gs^*^: 

(A)tl<t2. (z.)t2<t3, (*) t2 
<Td/2-^«.«.» ^;na.®3^SSlZ.l:9Jil,Tro58!j^^?i 
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fSSa?I'l±6>fDl±'r^o fmc^tl =10-20nfn, t2 = 
20nm, t3 = 800 -1000nincD^±Jii^|6Og®iZ4: 

[0 1273 (TfO o^tS^iZ^^. mZQ (h) izmr^ 
^exg : ft±i:f (B124 < b ) #BS ) 

m^mmns -mm i ^s^iss-r ^ o 

[ 0 1 28 3 za>^'^^<Am^^^m<im3o>mmzi^ 

^^mmm?km^mt.vrznbizmii^^n^\ o 

g^flJS^I%s^?)T*$^.^T. w^^^omMfrnzmr^ 

^ii<&o — ^m±miiJ5^iz^^xA:>moh^n^ 
Tco z(D^izit. ~'^<om±^mut^. mmtTy 
^ t ZL -xmmmut^m\mtz ^ y) mm^^r^Mn^^^ 

SU^*iZi<^)^tZ StZ*iJiipT^£> ^ ^::6^d^;^ 

^:©^©±*iZiOi^tZC^!t#lZ*iJiSWi«W 

< . m^^^ia u^t^^-^^^^ t ^ ^ >t g 

>t'J>y S:6>JS^c ONg^ftOfii^tZOV^Tt^. SJ^cD 
*iZi:KitZ^OT*^C^5&i:^^f:fe>ofco ^Stfifef^mt. 

Tizmn^^o 

m^^m^^=^':^^'^y). <a)wT]i'e^^. (b) 



fSfttZ^oTO^o IslSl (a) , (b) <J;t9. JrlM^iJO 
ONift^lZjit^bT. A 1 ^±Ji^t bTif ofcJ^ 
iZitT i , T i N?f±S1l@^sUTfflC^^c^lZj:t< 

ra— ^^Si2i^4iZm^T^g^.^ON@^^^S^^:t:b> 
J5tlLoJ$iL.J0-20iiiA0[>j#iA 

t^lO-30Csaigc^fi}f4f'fi^:'te^o [Blia^^ONffiJa^T 
i , T i N±g^<g^lZ cfc «9 ?2:«?)IZ W20iDAiXt(D 

iz. ±mm^^mm^iMtr^m%^izm^^^t\mM& 

z^mr^^Mn^ t tA^iz'y§im:ib^±M-\^. a i ©St^,^ 
^izmi-^ih^A^fDt^x^n^o 

C 0 1 3 0 3 ^rcm27 ( b ) cfc *5 iS!mSim±M'^iz 
Vrc^lZit^y}imr^ONmL^m^Ztib>^'%^c z 

iWj^titmjDi^y iz^ c%t>i^^. xui7 ^□•;^^>^u 
-S/a^lZ**:*??!^^^. aIiiSS+'"^*i^A 1 cD^g^^lgflD 
t^^3ttZJ:^o S®5£SiA:^^W^©±*iA:^lZ 

ON^iDSg?t^Mizot,^TCtlitry5£n^~"liSt^>^^ 
^©^tZflS^¥bT^*9. #iA:6^lZ<i:^5itH^^^:6>o 

[01313 lll28t^, EMitlSiZ^<J:t5*TSjiA^®t± 
0>§M^^r-^'=^^^^^^o [iSllZ:fet,^TS£S4WONffi 

4liitiEMtZ<i:9@iiS8CWi>>>g^T^^-?^cDi)M^ 
BSPbI (m-fSA.U.iArbitrary Unit ) ^gb. 114=05^"- 
5^«±Ji^T A 1 - C bfc^f^fl^gC 

^0>^^^^ o [128 9 . T/f^^r-rg^eefldi: bT 

X 5 Q?iJgcDffii^.^^bOO. EMitttlZ ^T 3'f^ 
[0 1 32 3 ^0<i:'5iZM3(Df^^lZJ:nt^s #iilZB 

oT^ftb'^;U(DONig:iitb^xA-xiz#6n. ib^^m^ 

(§l56f5»J12) li*Tl29~IS*iI3UZ||b. 
[0 1333 :$^5S^i]lZ{^^7>5^ t: a -X^i^t^'fJ^ 

^088^^^^. i¥m-m2Bizm^n^i'>^^:L-xm 

TJii^lMllg3A^b^Al - Cu ( 0.5%) Si 

mmm^msB (Tmw^BF) tx^xt^^B^fs i 

X B (J5gl¥50'-'250nin ) ^SUKflJg mViikTtl^fcX 

j^v^uy-^imz^K^mnv^ '^Mz^v^f^-ny^^ 
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coi34 3;^;i:. mm&mn^^^Mv. zmzi^ 

0.2-2.0 xirn ^mBlS^f^UV. ^LlS^7>^-7 

#.-±^'^T-F-t-bT-A-i— au <-0r5%-)-li (iiH:- 

10-'200nm ) ^j^EBiT^o 

10mA, 15mA, 20inAi: UT#iA^^Tt.^. S^i^7^*. ^ 

^r^±\ x^^y5^7^>^gmc^^5n^^c^c 2.5 

mibm^^^iMm^iz^Mi^r^m^ cm^^m;^m 
T^^o i5iiii3:fet^*t. mst^^±ommta-s\mt 

_ ^5 ^3 ti3.fP^0<): W^>^>8^ — 

E 0 1 3 7 3 ;r (^><*: ^ tZ. ^fe^i5fttliI^t::tiZi15555niA 

xm=mo>±T(om^mizmm'^^%^o ^etz. 1129^ 

K 0 1 38 3 T^^J?*»S3cDf^^iDT>^t:a-XSJ* 



±^'omf^-^^y^fA< tn^i%iib\ ^ih^^\Biiz'}^ 

ib>^^^ ^Ztib^b. U:m:0>m^^ ^Xfimtk^ ^blZT 

(^5013) :mm¥ummm-mjm34izmv^ m 
mm\iz^^^xTmwi^BFo:>m^^m^25{}m tu. 
Tig^s©(^;giA^^T^^ tTmmmimsAo^A 1 

E0 140 3[il31tt. Tli'SSBF <WS ix |i) ©J!i 

xC^Ji'©lBF?l?;3)4^7B$cDlK?:6^0nrnc30^. WS 
i X lico^S8^^)|iff:^ lOOnm t bTC o 03 1 »f9 . 
ONmn.it^^ma(OiS^^WSlZi^^^Ztib'^t>ib'^ 
Tli'SSB Fc^>lil?:6^0n[D^3;S^t^^t^^:fiuai(^Jc): ^5 

CO 1 4 1 3 Igl32W. Tli^BF (WS i x |§) CDji 

Ji:^-^>>t^[l31c^^a:SlUm^c [l32tZ^TJ:'5 
tZ. ONffii5iO5^^W5'--10QcD4:)CD:6^1^)10%lZ;M^^ 

m^(^B^i%a:f^(oib^o--^mQo^m^mfi(owmiz^^ 

CO 1 42 3 3:co<J:^iZ. TJg^BF^^^WS ix 
Ji!¥^50^250nin lZ|^t^^3 i:tZA9 TJiiSSMl „ 
" mSAOA 1 :4'^@iig&CWlZlK*9iA^n. ONStn^'^fg 

(^51114) :$^tmtm^(D^mzmr^AD<o'^^^ 

^^ill4lZ^M^7>5^ta-Xll*a^-($^[£]S^ 

CO 14 3 3 [1331Z^T <^ ^ ^ZM 5 cDfSfltZ :fet, 
T^m@BF (=TJgiS.lgjyg (^4jg) 3D) i?^^ 

b^bS^coa 1 ^;^^mm (^:^^im^ A i -t 

a, lilfBOnm) . ±Ji1i1^T F56^ A 1 ^:^^t»^ 
(:$Sgtef^m^Al-Cu, !il?100 nm) . 7>^t:a 
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X^S i Nx IS, |gl¥lOnm) ib^b^J:^Z.t^milt.r 

[01443 ^d^iBt^mmtmsmm-izmu t 

3g3C«-?-n-?nT i li (20nm) , T i Nig (lOOnra 
_)_,.-A.l^C-ufli-(i8il¥700nra_)-A>-a>fe.<5i.,-Js^feS 

6A?gPB^fe^!||i (S i 02 m, mmi am) 
(J^Onm) . Al -Culi (lilfTOO nin) 5b>5.^f?J. 

K 0 1 4 5 3 ^mizim>^mE^o>Ol^^(}>^ 

IZ. :$:|Sfi^©ONi&tilC*. 0.9 ~1.4 Qtt''-?®*!) 
■t:■^S^^^l«r^t'. rail057-'-5'WiBit^®±13V, 

c 0 1 4 6 3 ^Simiz^^-^m^<^m 
s«P8iffla-r'*«.. ^f^. Hu^mtn-gpt^izwiii— ?? 

[ 0 1 4 7 3 1137 ( a ) S^l (DSmf") ±XZ^ 

TS^B FfflcDA 1 -T aJ!iW. X>''f *a ( i'-'^ 
: A 1 T ax (x =0.05) , Hffil^ : An < 5mto 
rr) , f^^D- : Iktf) •^•jm.\^fc. m^kOA 1 -T a 

mi^-fy S+^©Ta^fi£tb< =0.01 
5 ~0.25-^^i€>n«.. 

CO 1 4_8 3H37 (b_) fi(]X^©TJiSelS3.=&3^_ _ 

^fflmiTL5A*Pw^PU?=m^*^-rc 1137 ( c ) It. 
7>5^t a -X^ffim§SL5AS:r«lP bftrg^gStSi 
^±tZ. HfilBt#|3f.Jlil?©7>5^ta-Xffl$fe^iAF 

*5<)c^f±Jl^TFffili«;Jli;^^^^. jDxb&m^* 

C 0 1 4 9 3 EI37 ( d ) T>?^t: a -XS^-^^tf 

jiFB^fiSiiii4 ±iz . mmm ♦ jisi?©±JiiS!.ss i Ji e 
':;htsmzi]rcLvr<i^m^mro \>kmt^Mz^<omm 

lilS9 <lil33#BP.) *±^b. Jfv K (Unr^T") «?f^ 



1 , mssmmizmt^m^rnvrcibK mz. msse 

feSUFBllZtSi^t^,): < . SfcM I S F ET±t3ia«-T4^ 

-?n€.^g^^-:*:§^flWilffl--5-§«>^5 

EO 1 51 3I138W. |gte/5lJ15l3i*«.7>^t:a-XSJ 

4ai-f$^iiis^s®Kiixgs©sgia)TSii'^»2. . 
(i)s i 02 i)^b^ji^mmim^2±iz. Tmu^mi 

SSAfflffiAl -CuHSSOO nml^U ;M'>-?-'RSiE 
tmzms B CTl^BF ) mA 1 -T ali^USS 
<$lJl4©SBl-^-50nm±^b. JDXf S (038 ( a) # 
BP.) o 

<2)S6S5lll40SfilTjgPB^fc^iig4*±^b. 7>^t: 
a-X^fflm?5fL5A. t:'7ffim^L5B=S?ffMTS 
(^38 Cb)#Bp,)„ 

(3) 7>5^t:a-Xm^^iAFi:bT{^>:?'^X^S i 
Nx Ji&lOnini^b. ? e.l3±JSlJ@TFffl©A 1 - C 
uli^lOO nmi^bt^lSt^Cbfd^. T>9^tla- 

Xft^Oftlt^ (m^L5Aro*iiiK) i3©«^miiJii*« 
j^fit. tr'Tffl^^SBroe-T-ftHuiJ^iijb^TT*. 

(S138 C c ) #Bp,) . 

(4) 7 >^ t a t fTfflmSJL 5 B t Sf^tfjg 
PB^t,%IIS4©^ffil3. ±Si^lSl)i6Affl©Ti (20 
nm) /T i N (lOOnoi ) ^Jli®±^b. ;M^"5-±^iE 
^^SM2li6 BffiflOA 1 - CuJiSrSOO nml^bt±Jiae 
feSeffl^Sllitf S (B38 ( d) #B3) . 

(5) ailE±Jli^6ffl^Jg«. 7>5^ta-X»^% 
'Si!>jA^^'^Vf:&-->i7-r«. (E!^ (e) #M) o 

, LO A 5 2 3 :$gi6Sf5i]©iSig:WSl3 <J: n«.-7>5^ t: a - - 

tr7%ii)ii3*-r«7>9^ta-xs)¥a^i$ 

S6Sf5!ll5l3«^. 7 t a -XSte|^^$^[ilSS^Sg© 
±m'm¥T FMA 1 - C uliroli!?t iJ - i^'^J^gt 
(DMt^?;ll39l35T^o Ilia-}; 9. Al -CuJiroJSili:*^ 
50nrn^ig-PW U - ^'m^^^WOT^Z. fc3b?to)5>«. <. 
lilflOOnm ^-W'J -i''©J^]KWPDm£D'E«tN-(ft<li:=t«€> 
i>\ lOOnm *4S;t ^i- A b »^ < T 
Cr©JS:«)±Ji1i^FfflAl -CulIicOjillW. 50 
—lOOnm t T S ©A^JS bt 'i, 

CO 1 533 7>f^ta-XMI*ll5iAF«rS i Nx S 
tbfct^. ±;§1@*Ala^'^^tT«.^:t© 
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A^mtAoO^'^y} . (a)C5TiN)gS, C b ) 1 

m^'^n^n±Mw^o>^mizm<^'>rcAoa>^^^^^ mm 

Nig^MiT<DS i Nx mtj^-r^ztizimr^o ^ 
®tv-c'^m(oT i Niiizf^;tTA 1 ^^mn^E^ 

ihyyn>?^z.y^^^k) IZ. ^fc|gfiS$iJ160j:l^5iJ^s 

ii^si44iz^f o j^^s mmtm-^mizitm—^ 

nfcTISiaiM2li 3 B iztgt, ^iA^y^^m^ig;^ n 

zo:>^'?^<^ms.(OTy^t.D.-xs^^imm°\ 
gggSgtz^tmi. TJi'^BFisbTmt^SiiBS^ 

mMAFti^'xmtyv^ym, mty 'J^ym, mt 
Si, T si%m^\^xTy^^j.-xmmM^AF^^ 

MJ cOII^1siaflUT^^^o ) lz^<^y)^r^'^Zt^:^mB 

c 0 1 5 5 3 ms(DmEit^ [i4uz^^cfc -5 iz. TJiie 

mim 3 A^Tite (TS'^B F ) t LTzry^tLD. - 

v}Bnbib>^^^viz. meomm^y>Ty^^:L-xm 
hm^msB) taymmm^M^izm^(o-^\ tuisPo? 

10 1 56 3ll42t^|g6&^iJ16lZ{^T>^t:a-XU*: 

42^#Bs b^c^:6^ e>jy.Ttz z o^^oy^jM^mr 
=£<fes m^tm-^mizitm-TS^^'iii^. tm 

mixfi : T/i^t^M (1342 ( a) #B3) 



mmkmB2±iz. x^fv^m^rdtcvDmiz^^. 
TMmmimsAmA i ^ (a i ^'($:4:>-&tf) m 

--^~:$^muTmM&mi-ms-A^^<^r^^^^ 

ib^m'W^BFt^Ji^o 
JS(1142 (b)#BS) 

TmEm3^st^m?^mm2o>^mzm^m(o^ 
^mmtmm4^^vr<i^k. i$f.mwjjizmmi^^m 

it. TMEd^^^msB (mit^^ymy ^sibTT 
mmmimsA (Ai-^g) ibrnmr^^^izmQ 
r^o ^<^^mmi5mQo>rai5bo>im.^<f^j^v9'y'i?m^ 

it. JiFB^Mi!i4^Z'S>l^T^^s CF4/D2 <8%)50sccm, 
0.05torr, 300W. ^t^:S^ >lilZO^^Tt^BC13 : Ar= 
4 : 1 lOOsccm, 0. Itorr , 2mX:iZ^v)fm:r^Zt 
:5>^^^ ^ o ;intZ *9 . llQ^Pi^JKMlZA l^^g^ltiti 

f 0 1 5 8 3 S3X?i : m^(omElZ%^Tim-^Bit 
(1142 ( b ) #03 ) 

m4X?i : t a -X^ma^M (1142 ( c ) # 

BS) 



M5xe : ±mwm^ ( d ) #b3) 

600 nmiig) . ±mssm2meEmmt9-^yiM m 

*Sg»5m«±J§@^l ^6 A%^S-r A 1 'S^^^± 

amot'^^b^b^ Co, Ni, Ti, Zr, Nb, M 
o. Hf, Ta. Vf<0'y*>imkha>^tA \ , Al 
-Si, A 1 -Cu-S i CDt,>f"n56*fc©-ft^t?*-& 

MexS : tt±tt- (1141 ( a ) #B3 ) 
lllzfec^-t30«^iP;^JBfe^i■^■ife«>o m^t 



KO 1603 1343 (c) izmr^vlZ. *ll6fef5"J». T 

C 0 1 6 1 3 :$gg6g5?tzi^«.7>5^ t a -::«aJi(aa-($m 
sSSS^goo^jixeWs Sg6g*"]16lZ^^M3Xfitm 
4xfSt©fe^t3mTc5 (1). (2)©Xli?fJii;MT'5J-m 

«s itfiajiJietigiU'-t?*^.. 

E O S - C V Dmz <}: S K A U 5?ro^?4£^ 
<2)TiM!a : (1143 ( b ) #BS) 

©f^^roliSC*. im.i-Smi <d) lZ5^T^'5%e. 401 
^ISIS 1 ±© 7 y ^Hi (TJiia^ 1 . m2)l 3 
A, 3B) JilZAl-g^i (TJiiSS^3Jg3C) 2?ie 

gbfcTJSiSS3tzs3i>t. A 1 ©aafirtt (TifewSB 

>t * ji'jjgtJSffiiz.m ^ffg^^cr^gte^^-r* fee*. ^ ©± 

£01623 ii45«. mm\Qizwh-$m^^(rm^ 
mm-z^^ y) ( a > wt?o if 5 s. > -jTitr. ( b > 

43WE3AUT?t:»t?«.<£.o ^«*5x ffiSiHtlB]— 
.Jc'pt:. ffii^^t*. Al-g^^oT^B^SSCDBT 

m^2.ai±T<mmm (»^i tA i ■^^^vmm^ 

3) £D^^&tI^^tt''^'J7>«*;U (41, 42, 43) 
5:j740*|gl*t>tiriy!,^%C:i:lZ.}:<3®5!4'^-#«><, ^<*5s 
a^jiSSCWW. _hTm@ (TF, BF) ^-WAl *J<J:rf 
7 t a -Xm^iA F 

o Nistnjb^f^g <±^-o Emmmzmn^ . 

KO 1 633 ia46». li6S§iJi8U:««.:$^fl^g®^ 



am-Vi%-^n\^. tm-^'-mr^. i346iz>'DS-tOT 

lzmiix?i2f|iia^~r«.. 

(1) g*Kl=feg^Mtlii2 (mcS^t5/'Jn>|i) -tf- 
Jiilfl.O ;um?iSJZ^-5 (1146 (a) #BP,) . 

(2) ^fTL5SfPw^QU.. ^ns^tfjiPBimSi2±izs 

^,^•t:^Il.0 arciXZW^nt^^ %\, M2AU75t^?yl/4 
1, 421ZW. 7.>tv ^'mzi-^i: i J9i (lilfZOnm?! 
jg) , T i Nli (Jlilf 100nn>Sg[) . m3A-«J73t;» 
^ZB;<-?^l'CVD)£lZ<i:«>Wli (Jil? 800nmlig) S?^ 
n^njrcsro*?,}:!,'* (1346 (b ) #Ba) o 

(3) RI E (Reactive Ion Etchirg) XZi.^. 

ii2©^A^ai-r«.3-^\ ^3~mi A'j73{*;w3 

'-41Sx>y9^>ifA.y i7-r«.. -^-UT? e.lZ-?CD_hlZT 
JiB3ia3ffl(DA 1 JiSfcWA 1 ^^^^TJ^v ^'sECm^ 

Sb. >'fi'-x>ifr€. 046 ( c ) #BS) . z.<r>mi 
t?gflKl i:T^SffiS3Sr'^6^itzMi-r«.::^^^-40<Dff^ 
Jj5*?ST-r«.o ^efe:|5g5£f5imwT/SSfeS3cD-g|i5n=^ 
g^BFt%:i&o 

(4) TJiiffiS3«^?yJiPB^fe^«Bi2©^Mlz. ffiiis 
(1), (2)tSU.^-^-JlFB^mili4%±^U 7>^ 
tli-X^^miTL5A2rP«^a-r* (048 (d) # 
Br) » 

(5) 116®^"! 1 ©m4XSi: H U5fi'^-7 t a -Xffl 
^fe^iAFSJ^J^-r*. (1148 (e ) ^P.) c 3©7>? 
t a -XMMaiAFWTlfeW, ^±&tt<DfflOA-'J 7>t 

;u±^-?e < ^±M©a<- ^JiPB^mli2±^zi^g3^ 
i*>x.i*®gE%Ttt'ftbfcA 1 lis few A 1 -g^i-t' 

&SCD-C\ 7>5^t:a-Xm«fliAFWJIi^ft?i^ 

(6) ^PB^%ISi4 ITS'? 7 t a -XW^iA F © 
^ElZ. X.'f«>^'>£5&WCVD>£tZJ:?>±Jgi3fe%6ffl 
©Al-^i«J^U 7>9^tli-XfflJfefiBiAFt 
i:^^lzSi3.ttJ<5-r«>. 3©ISPgt?7>^ta-::(^© 
?f^5^7-r«.o ■?-bTJ:;H@^|6*-i-tfJiPB^6Siai4 
©^BlzS^^^i9Sr±^^S, (1145 ( a) # 
W> . 

to i 64"3 

lWh<mmi1 J^Uiai-^fc ^ •? IZ . :$:f^fllz J: W*. aS 

o±T'^PB^©^^Jt)SS5g. $Bi5JSi®3ijC^i:4^5SllZ 
1?^. b*^W3i8StZteW'£.EMiatll©lSil-hb&7>^ 

•^■«^&<):^lZfe*©t?\ l£lSSfiMt±il>fflSI-& iWrniS 

•ft©t, ^•rn©®^z ^mvkrr-y^ t a -xg!*3Sf$^ 



gS^grog§BffSll"f'S. <0^ ( a ) W^Q i7 7 5; > if 
"[ID 33Mt5^ ^ >Ji4=©NOla;5£l:ti:$ff^:^*7,J:bt ©" 

( ( a ) 5^^. ( b ) ^isrfi) t nm^^mr -? -t? 

(a) C^-^JXvy (b)W 
E1I6 3 Ox>y hiflSo:^i:^6Ji5ffitI®±(^5^^^:c^ 

CHS 3 ^'>^":^7^>>''Jt^>f K^TJi1l^i^>WfS0itb 

ii'Tmimxim3^<oonmji c < a ) ( b > 

c^^fefiM^l:^^^^ < ( a ) i^m. ( b ) e>o#) 
K S 1 1 3 Tli®icD4^/ij4^*^13^ R a i: 7 t a - 

xm^mmo>^$msmzm.^m€H c < a ) 5^=fn, < b ) 
7 >^ t a -^m^^u<K>^ms^%iz^^m€^ < ( a > 

^1^^, (b> t^6>c>#) tCDglf^^^T^^^^-^^^^o 
K H 13 3 ^$1J3 IZ 7 >^ t a -XSi4^««a[Hl 

15 3 IgeSf^i] 5 tZ«^ 7 >^ tl a -XSi4^^$^[El 

K|gli73 ^^^s/'^t^-f HlS^biiONig^atiOlIf^^ 
CI1183 -i^x^y h5flS^]5fe3^n:fcTJS'^oaS(^)^±B 
EH 19 3 0:sLv V'^aym^xm^^Ej^id^^oy 
[1120 3 ^$\'k<^^^^lz^r^^ > V'J t^-Y K 
£si2 1 3 mmm 7 >^ t a -xai^aS^^^E 



EI1233 Ig56f5ijiot:'f^i>7>5^t:a-xa!4^^$^0 
E11243 ^^iJlU:«^7>5^fc:a-xa!4^'f$^S 

'm2^-i'^¥mz%^'Ty^^-:i--xwm^^^^ 

EI1127 3 o umKt ':^u^^z.y ^-mmmm^ 
[11283 EMmmz:i^3:i^'rm^wm\t<o§M^mr 

[11293 v^:^^im^^tf::^^ v^:^ZylMSc^(0 

[11313 T]l'©^tD|gI¥:i>^0--250nm <D^©7>5't: 

[S1323 TWWm^M^^'^^m ^X(^:^(D7>^t: 

[11333 |g6te{?f]14t:^^<S>7>5^t a -X^^Vmm 
S§^^c^>MS®Tai'^^«^^ o 

[11343 §gfi®^«Jl4lZ#^:$:f^^'ggtDON^(^5^^tD 
[11353 |g66f5n4l:#^:$:f^^^SgeD$fe^^lI±(D^ 

E1I363 ^M¥mzim>^mE^m.<o^mmwmsH^7. 

[11373 |g66f^iJl4i:'(M^7>^t:a-xa!^^^[l] 

[1138 3 ^51Jl5i:^^^ 7 >^ t a -XSi^t^^f^E 
S§iS^cD^iiXfiS<D^gPSTSll^^^i> c 
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